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| prrng: Drilling of heat_xesistant steel E1787 d 
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SOURCE: Leningrad. politekhnicheskiy institut, Trudy, no. 233, 1964. Avtomati-|- | 
zatsiya i te nologiya mashinostroyentya (Automation_and technology of machinery | 
manufacturing processes) 3 30-35 ae 6 ae |  . 


es 
ABSTRACT: Drilling is one of the most difficult technological. operations, end the) 5 
heat-resistant, steel E1787 is, in this respect, one of the most difficult materiald.. — 
of the austenite class. The author studied techniques for drilling this steel on® 
the vertical drilling stand 2135 owered by a 4.6 kW motor. Graphs show the “fos 
dura’ ty of various drills as a function of 1) the lubricant -coolant composition;. 
2) the magnitude of the cutting point angle; 3) the length of the working section; 
and 4) the magnitude of the back angle at the periphery of the drill. The best — 
drilling lubricant was found to be industrial oil 20 with admixtures of LZ-Fkh-2 


TOPIC TAGS: drilling, steel drilling, drilli [epeeds drill angle, drilling 
lubricant, drill durability, drilling coolant j steel E1787 
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(a chlorine zcontaining phosphinic ‘acid ester), OF sulfofrezol mixed with 107% kero on, 
gene. The article concludes with data on the geometry of drills recommended for: |. 
the processing of E1787 heat-resistant steel, and with the cutting rates of the == 


recomended tools. . The cutting rate V in m/min, is determined by the following ! . 
formula . ate _& 


tyne RL ATS SS 


f= 1.31 + a 0-44 
where T, d and s are the stability of the drill (in minutes), its diameter (in ~ | = 
mn) and bite (mm/revolution) , respectively. Orig. art. has?” 1 formula, 5 figurea 


and 4 tables. 
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Eliminating the causes of crack f ormation in switch rails with 
squeezed out heels. Vest. TSNII MPS 20 no.5:50-52 162, 


(MIRA 15:8) 
1. Dnepropetrovakiy {nstitut inzhenerov zheleznodorozinogo 
transporte. 
(Reilroads--Rails—Defects) 
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Role of acetylcholine on the negative chronotropic action of the 
vagus nerve cn the heart. Biul.eksp.biol. i med, 38 no.8:3-8 Ag '54. 
(yeaa. tae (MERA 7:9) 
1. Iz laboratorii obshchey 1 sravnitel' noy fiziologii (zav. chlen- 
xorrespondent AN SSSR Kh.S-Koshtoyants) Instituta morfologii zhivot= 
nykh imeni A.N.Severtsova (dir. chlen-korrespondent AN SSSR GK. 
Khrushchov) AN SSSR, Moskva. 
(ACETYLCHOLINE, effects, 
on vagus nerve negative chronotropic action on heart) 
(NERVES, VAGUS, effect of drugs on, 
acetylcholine, on vagus negative chronotropic action on heart) 
(HEART, physiology, 
eff. of acetylcholine on vagus nerve negative chronotropic 
action on heart) 
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SHATERNIKOV, Ve As 


"Disturbances of the Processes of Absorption in Small Intestine 
During Radiation Injury of Animals Maintained on Various Food 


Rations," by V. A. Shaternikov, Meditsinskaya Radiolo diya, 

Vol 1, No 4, Jul/Aug 56, pp 61-67 

Tests were conducted on 18 dogs who were subjected to 4 preliminary 
operation whereupon the extreme end of the small intestine was isolated 
and a metallic fistula inserted. The experimental animals were then sub- 


jected to 350, 400, and 500 r and then maintained on "physiological," 
"hepatic," or "milk-egg" diets. 


During the acute form of radiation sickness in dogs that had been 
maintained on “physiological” and "hepatic" rations there were cbserved 
acute wavelike changes in the absorption rate of glycine against a back- 
ground of inhibition of the absorptive capacity of the small intestine. 


During the subacute course of radiation sickness in dogs that had 
been maintained on "physiological" and “hepatic” rations, there was observed 
a general increase of the intensity of absorption against a packground in 
which acute wavelike disturbances of the absorptive activity of the 
small intestine occurred. 
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After the action of ionizing radiation food stimulation of animals 
led to additional decrease of the rate of absorption in the small in- 
testine. 


The "milk-egg" ration exerted a normalizing effect on the processes 
of glycine absorption in irradiated animals. 


Enriching the “physiological” and "nilk-egg" rations with vitamin 
P, PP,and C exerted a positive effect in normalizing the absorptive 
activity of the small intestine. 
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Anvesbingl absorp., eff. of x-rays in animals (Rus) ) 
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Med, rad. 5 no.123 
(MIRA 14:3) 
(LIPID METABOLISM) (RADIATION SICKNESS) 


Metabolism of lipids in radiation sickness. 
61-68 3 60 e 
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AUTHORS gmirnov, K, V-, Shaternikov. Tok 3/020 60/131/04/067/073 
2 BO11/BO002 
TITLE: Acetylcholine Appearing in the Blood Under the Influence of 


Tonizing Radiation 
I} 
PERIODICAL’ Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 45 PP 961-963 (USSR) 


ABSTRACT: This paper is ment to explain the participation of small intestine 
and liver in the metabolism of acetylcholine in the action of 
g-irradiation- The experiments were made with three dogs 

angiostomized according to Ye. S» London's method (modification by 
the authors). Isolated sections of the small intestine were used 
ag tubules. Stomata were fixed at vena portae and hepatica. 18 hours 
after feeding, plood was taken from arteria femoralis and the two 
veins mentioned. For 5 minutes, 2 ml of this blood were extracted 
with 8 ml of Ringer's solution (pH of 7.6) and eserine (2°10?) ve 
under heating by means of a boiling bath. The extract was tested 
in a muscle of the back of the leech: The difference petween the 
muscle contraction in the exper iment and in the control (control 
with addition of active cholinesterase ) corresponded to the 
contraction achieved under the action of acetylcholine contained 
in the blood. It was found that the arterial peripheral blood 

Cara 1/3 flowing off from intestine and liver in all three dogs not exposed 
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to irradiation, contained only traces of acetylcholine. After this 
has been found out, animals not treated before, were completely 
exposed to Y=rays of C060 (dose of 300 r, dose intensity of 450- 
460 r/min). Table 1 gives the amounts of acetylcholine contained 

in the individual blood vessela. Already 2 hours after irradiation 
on empty stomach, acetylcholine appeared in the blood of intestines 
and livers of all dogs examined. Acetylcholine however, was complete- 
ly stored by the liver. On the second day even more acetylcholine 
was secreted by the intestine into the blood stream, its con- 
centration in the vena portae increased up to 10-15 ngs. In two dags, 
acetylcholine not only penetrated the liver, but was also found 

in the arterial blood. Six days after irradiation, the content of x 
acetylcholine in the vena portae become somewhat lower in two of 
the dogs, while the liver of one of them, still let it pass. This 
dog soon died. Another dog showed such an escape of acetylcholine 

on the 9th day after irradiation. The vena portae of all dogs 
contained acetylcholine until the observation was terminated. The 
constant transportation of acetylcholine into the liver cannot be 
ineffective. A certain favorable influence on the metabolism of 

the liver seems quite possible. A negative influence is also 
possible, but special investigations are necessary to find this out. 
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SMIRNOV, K.V.; SHATERNIKOV, V.A. 


Effect of external ionizing irradiation on heptic and intestinal 
participation in lipid metabolism. Vop.med.khim. 6 no.5:464-468 


S-0 160. (MIRA 14:1) 
(LIPID METABOLISM) (LIVER) 
(INTESTINES) (RADIATION SICKNESS) 
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Cholesterol metabolism in radiation sickness of dogs. Radiobiologiia 
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1, Predstavlena deystvitel'nym chienom AMN SSSR A.V. 
Lebedinskin. 


(BLOOD VESSELS——SURGERY) 
(INTESTINES TRANS PEA NTATIO.N ) 
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SHATERNIKOV, V.A.; SAVCHUK, L.A. 


Determination of the content of free fatty acids in blood 
plasma by the colorimetric method. Lab, delo no.10:598- 
599 ‘6h. (MIRA 17:12) 


i , S. Savoshchenko) 
1. Klinika lechebnogo pitaniya (direktor ~ prof. I,S. Sav 
Instituta pitaniya (direktor - eblen-korrespondent AMN SSSR prof. 
A.A. Pokrovskiy) AMN SSSR, Moskva. 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710017-7" 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710017-7" 


5 = Se EE SS ee ee SS we PIRGIETITE SRE ic BER EES 3 =— — 
sees sats Ns Ara Sheri = SS re aeRO RESP TETAS Si efi Se Payee oi RP ete 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710017-7 


ACC NR aRgo34975 (*v) SOURCE CODE: UR/0272/66/000/008/0059/0060 
AUTHOR: Bykhovskiy, Yu. S.;Shaternikov, V. Ye.; Nerubay, M. S. 
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i 
| 
i TITLE: Noncontact measurement of ultrasonic oscillation amplitude in | 
magnetostrictive transducers | 

i 


SOURCE: Ref. zh. Metrologiya i izmeritel'naya tekhnika, Abs. 8,32. 475 
REF SOURCE: Nauchn. tr. vuzov Povolzh'ya, vyp. 2, 1965, 117-126 


TOPIC TAGS: oscillation, magnetostriction, eddy currents, ultrasonic 
machining ‘ 


ABSTRACT: The measurement of ultrasonic oscillation amplitude has become a 
prerequisite with the introduction of ultrasonics in cutting heat-resistant titanium _ 
alloys. For instance, in machining EI-437B high-temperature alloy the tool ; 
resistance may increase twice as much or be reduced by a factor of 1.4, depend- 
ing on the amplitude A to 0.0015 up to 0.005 mm, respectively, all other conditions ~ 
being equal. Amplitude measurements are necessary in the 0.5—20 2d range and {| 
frequency range up to 40 kilocycles in the presence of a high-tensity magnetic 

| 


icord 1/3 UDC: 534, 838:538. 65. 083. 8 | 


Mini ear f SEES ei REN See MPa are ne cue re ad oooh 


Care: CREM Be Ey renend eres E = wees = Ee re aes wee oe IE Te 
Pee] SELLE, Fp SUS CURSES IOI CN ESR Caer tee ti UF EE TAISEN: SATAN 
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ACC NR: AR6034975 


field and variable dielectric loss in the lubricant-coolant fluid, Under shop 
conditions only eddy current transducers are found to meet the requirements, In 
these transducers, the reverse effect is measured on the primary coil by eddy 
currents generated in the conductive surface induced by the transducer's electro- 
magnetic field. Another concept of eddy current transducers design features gaps| 
commensurable with the dimension of the coil. The method makes it possible to 
calculate both the active resistance and insertion impedances. Calculations show- 

ed that the inserted active resistance markedly depends on the conductivity of the | 
surface as well as on the gap, while the inductance depends on the gap alone. The! 
maximum sensitivity range of C transducer lies within the range of the ratio of the 

gap to the coil radius 0 to 0. 35, while the inductance sensitivity remains constant 

in the frequency range of 0.3 to 10 Mc. The relative reactance change for small 
displacements is just a few percent which determines the selection of the oe 
ing circuit imbalanced bridge, which is used for comparing the transducer, 
impedance against a standard; the measuring instrument responds to the difference 
of currents passing through it (100s2amp corresponds to a gap change of 10 2¢, | 
the total gap being 1.5 mm), The sensitivity can be increased Q* times (Q is tena 
the quality factor of the transducer coil) by supplying the voltage of the eddy 
current transducer through a cable whose capacitance resonates with the coil. An: 
instrument based on this design concept has been built, Basically, it is a high- <= 


| 
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frequency oscillator with rated power of 7 watts and a frequency of 2.5 Mc 

It m casures quasi-static and dynamic motion, The effect of test-stand vibrations 
are filtered out by a bandpass filter with a frequency range of 2 to 50 ke Stati ° 
calibration is accomplished by a micrometer with an error of 0.5 The a 
device provides readings which are almost linear for gaps Heeea 0-1 65 
Orig. art, has 4 titles and 12 illustrations, RPT 
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Micromethods for the determination of gutta in Evony- 
mus. A. N. Shatermikova und 1. V. Berg. Servet. Botan. 
18, 161-3(1917); Chem Zentr. 1947, HL, Thr. —Kuds- 
sheva (ef. C 4. 35, 6882") has recomended staimng with 
an aq. tineture of [. fn this case the blue-blick color, 
tron of the starch graitts interferes. ‘The starch coloca % 
can be removed before the yellow color of the gutta dis- 
appears by cxtg. for 1 month with ale. A better proce- 
dure is heating with 2.5 3°. HS, for J-$ min, st ie 
go’, which converts the starch wito monosaccharide, 50 
thet only Che gutta ts st tined with the 1. M.G.M. 
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B SHATERNIKOVA, A. N. 


23108 Anatomicheskiye issledovaniya stroeniya ieee alae cages sisteny 
listvennitsy. V sb: issledovaniya po les. Zhoz-vu. L., 1948 (Na 
oblt 1949), C. 175-97. - Bibliogr: 7 nazv. 


SO: LETOPIS' NO. 31, 1949 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710017-7" 


PDEPROVED Por RELEASE: 08/09/2001 SEREESO: DOR TAR OO TS 187 20087 7 


STG SEE SSeS ata ee ere, Sate 


re Ie 


ign tdusosaen 


“eae Crimean pine for establishing highly resiniferous plantations. 
Gidroliz.4 lesokhim.prom. 10 no.4:18 '57. (MERA 10:7) 


1. TSentral'nyy nauchno-issledovatel'skiy institut lesnogo 
khozyaystva,. 


(Pine) 
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Condition of tapped pine stands in the Central Urals. Gidroliz. 
158. (MIRA 11:9) 


4 lesokhim. prom. 11 no.5:10-12 


1. Leningradskiy nauchno-issledovatel'skiy institut lesnogo 


khozyaystva. 
(Central Urals--Turpentine) (Tree tapping) 
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MAKH . MYAGKOV, S. Me; 
 MAXHOVA. Yu, Ve; MALINOVSKAYA, Nu Mo; ; 

Cea. E, A.; SEMEMHIN, Yu, Vo; TARASOV, G. Kas TUSHINSKTE, 
O. K,j UTYAKOV, P. Ao FAMINTSYN, B. Mo; SHATERNIKOVA, 1. 5 
SHANSHIYEV, K. M. 


Estimation of the danger of avalanches in high er 
designated for development. Inform. sbors ° ety va 
Mosk, gos. un. po. Mezhdunar. geofiz. godu no. 


(MIRA 16:1) 
(caucasus—-Ava lanches) 
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_SHATET, T., BUDAGOV, YU. A., DZHELEPOV, V. P., DZHAKOV, N. I., IVANOV, N. I., 
LEPTLOV, V. I., MOSKALEV, V. I., FLYAGIN, V. B., 


"The One-Meter Propane Bubble Chamber in Magnetic Field" 


paper presented at the Intl Conference on High Energy Physics, Rochester, N. Y. 
and/or Berkly California, 25 Aug - 16 Sep 1960. 
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For an indissoluble union of geological surveying and prospecting 
for mineral resources. Sov. zeol. no.53:3-21 '56. (MLRA 10:4) 
(Prospecting) (Geological surveys) 
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SHATIK, V.N 
Variability in the yeastlixe fungi of the genus Candida wider ine 
influence of mycerin and veliutinin, Eksp. i klin, issl. po antibict. 
2:211-216 '60, (MIRA 15:5) 

(CALD§DA ) (ANTIBIOTICS } 
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SHATIA, VIN. 


‘uantitative determination of the activity of antibiotic 26/1 by 
the agar-diffusion method. Antibiotiki 6 no,12:1223-1127 D !61, 
(Mita 15:2) 
1. Leningradskiy nauchno-issledovatel'skiy instigut antibiotikov. 
(ANTIBIOTICS ) 
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SAMSONOV, G.V.; VEDENEYEVA, V.V.; SHATIK, V.V.; VIKHOREVA, T.A 


Study of the conditions for the reversibility of the sorption of 
penicillin sorbed in the presence of sulfates and phosphates on 


the nonselective sorbing EDE-10 anion exchanger. Trudy Len.khim.-— 
farm.inst. no.15:75-80 '62, . (MIRA 15:11) 
(PENICILLIN) (LUN EXCHANGE) (SORPTION) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710017-7" 


"APPROVED FOR dmeciowee pa ee 


dS RMI MEE SAGER ELAS Seon ro f3 baa oe ATE tees 


a i 
WE fey ena shimatic factors 9: entre. Yarutia sn ote. cures 
+ : Pat ion and the occurrence at myecaocdia: i - 

mee 7 nool2s1ll-114 0 '64, 


Kkubskaya gorodskays hol'nitsa im 
Peachy 50. i 


Migalkin!, 


APPROVED FOR RELEASE: 08/09/2001 


TARE SS: Artal i Z 


HAeares, Seay, 
iMIRA TBeF13 


ni. Urdercenikidage | 


ur? 


laynyy 


CIA-RDP86-00513R001548710017-7" 


SSE Spero peepee: 


"APPROVED FOR RELEASE: 08/09/2001 PRD PEO omens note acest 


re 


: ~~ “3563. . CONSUMPTION “cP. PULVERIZED COAL ‘1 CYCLONE ‘COMBIBTION CHAMBER © 
WITH AIR COOLING ATID OVERHEAD GAS OUTLET. 2 Katenelgon, BaD. ard Shatil Aah 

'. (Enargomoshinostroenie (Pir Mach, Leningrad), Atige 1956,° 5~10j, “Test # 

* resulte on an experimental vertiesl oyolona combustion: chamber with overhead 

. @88 outlet provide data on the operation of the chamber with aircooling or”. 
the flue walls which are of interest in cases where this errangement-ts ~... 
employed in gas turbines using pulverized coal, _Méchanical “under combustion 


WAS 2.2~745%e Puel fineness, corresponding to loviest value of. urdercortustio 
ley within the range Reg = 20“35ie Slag renoval coeffinient Wes 65~70%,. =: 


BE SN ee Se 
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AUTHOR: Shatil A.A. , : 
TITibB ; On Design ci a Throttle Flow-meter for Dust 
es a 
{G chete drossel'noso oy leraskhodomerea) 


SR). 


tr 
ve 


PERIODICAL, Tepicenergetike, 1958, ar 5, pp 77 = 80 (Ui 


ect 
nv 
le of weasuria, dust fla 


ARSTRACT : nae GS nes 

b | Bo tre USSR and abroad. There is 

: i az de for devices of this kind. The 
B5is squations ted and a formula is given for the 
factor that relat ate of flow to the pressure change 
im the throttling device. Results of tke calculation of the 
velocity distribution and additional pressure drops caused by 

4 Single fraction of dust consistins of spheres of one size 

vnly are shown grephically in #igure 2. 

if the dust sarticles of assorted sizes are accelerated 


independently of one another, the total loss of head in the 
constriction will not be the same as that occurring with 
uniform particles. However, experimental data show that in 
practice the motion of an assorted dust in Sas cannot be con- 
sidered as independent motion of individual particles. In 
fact, the particles interact so that, within certain limits o7 
fineness of milling, the aerodynamic properties of dust with 
-qiyo different sizes of sarticles are the sane. Hence, calculetisn 
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SOV/96-58~-5-20/25 
On bhe Desi: of g Throttle Flow-meter for Dust 


of the vate of flow through throttling equipment is con- 
si@rably simplified. This is illustrated graphically in 
Figure 3, whici: shows the calculated curve for spherical 
particles of 20 u dia. and for an experimental, assorted 
dust. It will be seen that in the coustriction, thick is 
the cart off sractical importance, tke curves practically 
3Oincide. Simpler exn1ressions can, therefore, ke civen 
for the factor in the formula. 

Little experimental deta has hitkerts been yublished on 
throttle-type flow-meters. The table gives values of the 
coefficient for the seven turottlin: devices illustreted in 


t 


Figure 4. The irst four sere tested in the TsKTI (Central 
Boiler Turbine Institute), the fifth in the NEI (Moscow Pover 
Institute) and the remaining two by Farbar in the USA. The 
agreezent between the calculeted and test values of the 
coefficient is setisfactory. There are 3 figures, i tatle and 
Y peferai 5 of which are Soviet, 1 Geriean and l Erelisk. 
Paerg 2/2 3 Fiowmeters--Design 2. Flowmeters--Test resulis 3. Particles 


‘Airborne) --Velocity 
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SHATLL', A.A}, inzh.; KALISHEVSKIY, L.L., inzh, 


Using the Ventury tube in measuring the consunption of pulverized 
canal, [Trudy] MVTU no.94:78-85 '58. (MIRA 12:3) 
(Coal, Pulverized--Measurenent ) 
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SHATIL', A. A., Candidate Tech Sci (diss) -- "Investigation of the throttle 


method of measuring dust consumption in pneumatic transport". Weningrad, 1959. 


11 pp (Min Higher Educ USSR, Leningrad Polytech Inst im M. I. Kalinin), 150 


copies (KL, No 24, 1959, 143) 
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AUTHOR: Shatil', AAs, Engineer 
TITLE: Letter to the Editor (Pis'mo v redaktsiyy) 
PERIODICAL: Teploenergetika,; 1959, ArT, EP 92-94, (USSR) 


ABSTRACT; This is a discussion of the loss of nead when a flow of 
dusty gas passes 4 local resistance in a pipe. the loss 
of pressure with a dusty flow as compared with a clean 
flow is given by equation (1). In this equation the con~ 
centration of dust is allowed for by 4 factor kK numeric- 
ally equal +0 0.8. an article by Tsygankov in Teploener- 
getika Nr 2, 1958 proposed a method cf determining the 
flow of dusty air in which this constant was used. His 
method of successive approxims tion is valid, but the graph 
that was given in the article *o iliustrate tne good 
agreement petween the theoretical and experimentai curves 
for pure air ig not; the same agreement, can ce obtained 
for any value of the coefficient k. American authors and 
the present author heve shown thet a shero diaphragm is 
not sensitive to the oresence of dust in tae flow, Figure 
1 shows grephs of static pressure-drops across & snerp- 
Card 1/2 edged throttling device with VariLous concentrations of 
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TITLE: waa Tadeo bees ion of an Exnerimental, Horisenta:. Gyeons 
Combustion Chamber with Alv Cccling 


G $1. img 2 0 oat Oy uebe 
PERIODIGAL: Teploenergstika, 1953, Nr D: BO aRet 


ABSTRACT: Gyclene-type combustion ahs ied oh. 
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SOV/96~59--9-7/22 
An Investigation of an Experimental, Horizontal, Cycione 
Combustion Chamber with Air Cooling 


Hence, the gases pass to an air heater in which & 
Secondary air is heated to a temperature of 350-40 

There is no ash arrester on the test rig and so a 

screen was installed to trap enough ash to prevent 
excessive damage to the air heater, Liquid Slag retained 
in the combustion chamber drains off and falls into water 
from which it is periodically removed. The Slag tap hole 
is heated by some gas from the combustion chamber, To 
ensure uniformity of delivery the ccal was supplied 
through a worm conveyor. Coal dust delivered at the 

of 150-250 kg/hr is taken up by the primary air and may 
delivered either through a burner on the central axis 

the combustion chamber or through one of several slits 
round the end, Previous work has usually shown that 
axial delivery of coal dust did not Bive good results, 
tangential delivery being necessary to obtain satisfactory 
combustion and ash removal in horizontal cyclone 
combustion shambers, The tests were made with Donets 
g3S coal, the characteristics of which are given. Da ta 
om the viscesity of the ash of two grades of soal used as 
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An Investigation of an Exper 
45 imental, Horizontal, Cyelone Comb: 
Chamber with Air Cooling “ uae Lo of andde raed 


function of temperature are noted in Table i, The 
principal test results are given in Table a3 all cf them 
pede So steady operating conditions after adiustments 
had been mata, | However, the table does inchute jatea or 
ee nary fests to determine hew best te 
vezlver the fuel to the chamber. Delivery 7%! 
certain slits did not give the best combust 
bartieulart table, The most rao 3 
obtained with delivery through two of the si one 
slits gave stable mit very in ets 
Axiat delivery of the fuel was Sabis- 
das best was somewhat snecial. the fuel 
be Ku noal ground to 69% resicue | on 75 mesh 
S T in characteristias of this esal are 
The r Es better than when tale finaly 
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temperatures usually did not exceed 700 Of, though some- 
times they reached 750 0G, During the tests the fuel 

consumption ranged from 14+ to 258 kg/hr, the i 
representing the minimum rate for stable combisit: 


tion and 
the upper being limited by the draught facilities 
available. Mechanical under-combustion, that is, fuel 
actually left unburned, ranged from 1.17 to 20.7%, and 
Was greater than £% in about half the tasts. This figure 


is high because the chamber is small and the rating 
relatively lew. Increasing the coarseness of miliing 
reduces the mechanical under- combustion, as will be seen 
from the eraph plotted in Fig 2. Differeness between this 
effect in horizontal and vertical combustion chambers ar 
discussed, The amount of unburned fuel emitted with the 
exhaust remained approximateiy eonstant, most cf the 
variation being in the amount contained in the slag, 
Tne graph plotted in Fig 3 shows the particle size COMDO - 
Sition of the coal dust and of the ash blown cut througr 
Card 4/7 the exhaust ine Particular tast, It will be sea 
artlole sises ateve £0 microns (which are the most 
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Chamber with Air Cooling 
analyses were made across the diameter and along the 
length of the combustion chamber and the results are given 
in Fig 8. These tests confirmed the importance of the 
mixing effect of the outlet throat constriction in 
ensuring that all the gas is fully oxidised, Graphs of 
the temperature distribution across two sections of the 
combustion chamber are shown in Fig 9, at distances of 
150 mm and 450 mm from the top of the chamber, It will be 
seen that the flame temperature differs little across the 
chamber and is of the order of 1500-1600 °C, 
Circumferential and axial gas speeds across three sections 
in the chamter are plotted in Fig 10, Graphs of the 
resistance of the secondary air duct as a function of the 
aperture of the slits are plotted in Fig 11, Data sn the 
resistance of the secondary air duct including the 
resistance of the grid and mixing chamber are given in 
Table 2, which also includes air speeds in the slits. 
The above results show that a horizontal pulverized-fuel 
cyclone combustion chamber with air cooling and lignid 
Slag removal can be used in open-cycle gas turbines. 
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26.2/3 0 E194/E455 
AUTHORS : Polyatskin, M.A., Candidate of Technical Sciences, 


Shatil’, A.A., Khaynovskiy, Ya,S., Engineer and 
Babkin, V.N., Engineer 


TITLE: Natural gas burners for gas-turbine combustion chambers 


PERIODICAL: Energomashinostroyeniye, 1961, No.7, pp.34-36 


TEXT: In designing the combustion chamber for a gas turbine type 
PPY-50-800 (GTU-50-800) burning natural gas, insufficient 
information was available about burner design. Accordingly, 
TsKTI and KhTGZ made a joint investigation of burners in an 
experimental combustion chamber which was described in an article 
by M,Polyatskin and Z.M.Svyatskiy in Teploenergetika, 1959, No.2. 
The main object was not so much to find the best burner for 
burning natural gas as to study the main features of certain very 
different types of burner. Accordingly, besides studying complete- 
ness of combustion, an attempt was made to study the influence of 
the burner design on flame structure. As the process of mixing 
gas with air governs burner operation, three types of burner, 
illustrated in Fig.2, were tested. The first of these (Fig.2a) 
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nary mixing of gas and 
The second (Fig.2b) has a flat swirler 
delivered through holes in the blade; 
it allows only partial mixing of fuel and air in the burner. In 
the third type (Fig.2B) the gas and air are mixed in the actual 
combustion chamber. A number of variants on these basic designs 
were tested. The usual kinds of measurements were made and, in 
addition, gas samples were taken for analysis at various places in 
the flame tube and measurements were made of the gas temperature: 
Curves of completeness of combustion and of temperature 
distribution were plotted and the influence of various minor 

design modifications on the performance were studied with such 
curves. With natural gas, combustion was most complete with the 
burner with conical swirler but it could operate only over a narrow 
range of excess-air factor. The burner with flat swirler with the 
gas delivered through hollow blades was more stable, particularly 
when there was no preliminary mixing of gas and air. Studies of 
temperature distribution and gas analysis distribution were made 
with various design modifications and, in general, the following 
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conclusions are drawn. When burning liquid fuel, it is desirable. 
to have a fairly strong axial return flow of hot combustion products 
to heat up the liquid fuel and to stabilize combustion. However, 
when burning natural gas, the axial return of a large quantity of 
heat to the root of the flame usually gives inadequate oxygen and 
can lead to soot formation. With natural gas, quite a small 
return flow, required to ensure stable ignition of the mixture, is 
sufficient. None of the burners tested was good in respect of 
completeness of combustion; the main reason for this was that 
methane was carried away along the walls of the flame tube where 

the temperature is Lowest with high excess-air factor, If va 
preliminary mixing of the fuel and air is reduced, the range of 
stable operation is widened, It is expected that the experimental 
data on flame structure will be useful in designing the 

distribution of air and fuel over the chamber section. There 

are 5 figures and 4 Soviet-bloc references. 
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Torch tips for burning natural gas in the combustion chambers of 
gas turbine systems. Energomashinostroenie 7 n0e7234-36 JL 
"61. (MIRA 14:8) 

(Gas turbines) 
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POLYATSKIN, M.A,, kand.tekhn.nauk; SHATIL', A.A,, kand,tekhn.nauk; 
KHAYEOVSKIY, Ye.S., inzh.; BABKIN, V.N., inzh. 


Certain data on heat exchange in the combustion chamber of a gas 
turbine system operating on natural gas. Teploenergetika & no.7: 
68-72 Jl "61. (MIRA 14:9) 


1. TSentral'nyy nauchno-issledovatel'skiy kotloturbinnyy in- 
stitut imeni 1.1. Polzunova i Khar'kovskiy turbogeneratornyy 
zavod. 


(Gas turbines) (Heat--Transmission) 
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Testing the experimental GTU-50-800 combustion chamber fired with 
natural gas. Teploenergetika 9 no.1:20-24 Ja '62, 
(MIRA 143 12) 
1. TSentral'nyy kotloturbinnyy institut im. I.I.Polzunova i 
Khar 'kovskiy turbinnyy zavod imeni Kirova. 
(Gas turbines---Testing) 
(Gas, Natural) 
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Simplified method of heat caluclation in the multiple-stage 
burning of natural gas and liquid fuel. 
91-93 N '62. 


1. Tsentral'nyy kotloturbinnyy institut. 
(Boilers—Design and const- ction) 


(Fuel—Combusticn) 
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. TITLE: An investigation of heat exchange in an experimental 
combustion chamber of a gas turbine type ["T Y ~50-800 
(GTU-50-800) burning natural gas 


PERIODICAL: Tepioenergetika, no.5, 1963, 30-35 


. TEXT: A study was made of radiative and convective heat- transfer 
. in a large combustion chamber. installed on a test bed in the 
Khar'kovskiy turbinnyy zavod '(Khar'kov Turbine Works). Hitherto 
‘little work has been done in this field for gas turbines running on); 
. Mmatural gas fuel, Radiative and convective heat-transfer could : 
not be separated by the usual procedure of having calorimeters with, 
_different degrees of blackness because of heavy contamination of fe 
the calorimeter surfaces by dust and oil in the air delivered by 
the compressors, Eight water-cooled calorimeters with blackened 
surfaces were installed in pairs in four different sections of the 
combustion chamber. The calorimeters were calibrated by hot-air 
blowing tests, Corrections that must be made when combustion is 
Card 1/4 Recetas : 
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present and the calorimeter surface is at a different temperature 
from that of the surrounding casing are explained. A special 
eight-position thermocouple rig measured the temperature 
distribution near the flame tube. Hemispherical radiation radio- : 
meters were also used to determine the incident radiant-heat flows 
in the first, third and fifth casing shells. This device is waters - 
cooled, and ventilated with ary air. The heat-absorbing sphere, Bon 
4 mm in diameter, is located at the focus ef an ellipsoid with re 
diameters of 100 and 60 mm. The instrument is calibrated ina » {. 
furnace and its sensitivity is 1200 kcal /m? hour per degree of |. 
reading. The temperature distribution in the combustion chamber |: 
studied is trapezoidal. There is a sharp fall in temperature near! - 
the walls. Near the core of the flame the temperature remains) cs! 
approximately constant over a considerable proportion of the flame 
length. In this large flame tube the flow temperature near the 
‘walls was less than that of the walls throughout their length. 

It follows that the flame tube is cooled from within as well as 

from without. The following expression gives the approximate 
criterial relationship for convective heat-transfer between the. 
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flame tube and the flow on the inner side 
Nu, = 0. o11neo “6 (6) 


In some of the tests the eadient ena convective components of 

heat transfer were separated by means of calorimeters and hemi- 
spherical radiation radiometers. Calculated and experimental 
results were in agreement within 20%, which is considered 
satisfactory. Graphs are plotted of the relationship between the te? 
effective blackness of the flame and the excess-air factor, ‘ 

of the spectral ‘blackness' temperature of the flame in the wave 
length range of 0,8 to 2,64, which displays the typical wavy oe 
spectrum of triatomic gases, and curves of the spectral intensity on 
of radiation of black, grey and actual flame for a flame temperature 
of 1823°K, The data obtained can be used to draw up a heat-flow i 
balance on the wall of the flame tube with accuracy sufficient for : 
practical purposes; similar calculations can be made for other : 
combustion chambers of similar design burning natural gas. In 
making these calculations ae is recommended that the coefficient 
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of thermal effectiveness ¢ should be 


expression 
be fae 


and the degree of blackness of the furnace radiation Ep by ao 


EF 
ee 
fp + (lim ep) 
where Ect and ep are the degrees of 
the furnace radiation respectively, ep 
_ blackness of the flame, T.t - wall ‘tem 
| temperature. The heat-transfer coeffi 
‘inner surfaces of the casings should be 
following expressions ne 


Nu, = 0.043Re 
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calculated by the following ce 


(9) 


(12) 


blackness of the wall and 
- the effective degree of 
perature and Tp - flame 
cients from the outer and =: 
calculated in the 4 


: 0.8 a oe 
1 = 0.011Re, : pS 


There are 7 figures. 
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Effect of heat supply on the hydraulic characteristics of the 
combustion chamber of a gas turbine system, Teploenergetika 
10 no.9:15-19 S 63, (MIRA 16:10) 
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AUTHORS: Shatdl', A. A, (Candidate of technical sciences); Murashko, vy. De | 
_ (Engineor) : 


: PITLE: Application of characteristic method in gas turbine combustion chamber 
| tnvestigations : 


SOURCE: Teploenergetika, no. 5, 1964, 48-53 : 


TOPIC TAGS: combustion process, combustion chamber, pure diffusion, heat 
balance, adiabatic limit, heat capacity, excess coefficient, diffusion time 


ABSTRACT: Several characteristic combustion processes werd investigated, and 

applied to combustion chamber studies in GTU gas turbines e Combustion types 

considered were: pure kinetic, pure diffusion, and an intermediate method de- 

- seribed by L. A. Vulis (Teplovoy rezhim goreniya. Gosenergoizdat, 1954). A smail { 
and a large combustion chamber were studied with both plane and conical type con |- 
structions. The heat balance equation for the combustion chamber becomes 

: enQ, = (14-10) pm (T — Ta)s 2 


i where Q = coefficient characterizing ‘the ‘adiabatic ‘limits of the chamber 


ea 
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(0.85 < B£0,99) ; a - fuel heat capacity, L, - quantity of air for combustion, 
' O- air excess coefficient, % = degree of combustion (depending on type of 


where 7 oa ratio of stay—to-diffusion time. Comparison of the small chamber 


- | combustion). The above equation is written in the forn ake OA), 

: ” ae os “QR : . . te _ » ees : 
where | ®= reaig-Fanc . Plots of 7 versus 6 (6 ~ dimensionless _ | 
temperature) curves from experimental combustion data can be fitted fairly well 
with an empirical expression Sa i. ; 

1, em? 

i+ tien 


' to the large one (2.5 times higger) indicates that the kinetic coefficients m 
. and k, depend only on the type of construction (plane or conical) and are ‘insen- 


Sitive to the scale and similarity parameters of these chambers, On the other 
hand, the dimensionless time Tha depends strongly on the construction type and 


~~ ! is independent of L/w (combustion-stay time). Orig. art, has: ll formulas, 7 
‘ figures, and 2 tables, 
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Burne Dg of natural gas under pressure in the combustion chamber 
of a gas turbine system. Teploenergetika 11 no. 1:63~67 Ja '64. 
(MIRA 17:5} 


V Tuentral tnyy kotloturbinnyy institut i Khar'koyvskiy 
turbinnyy zavod im. S.M.Kirova. : 
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TITLE: Results of an investigation of aerodynamics and combustion in a To Ls 


| gas-turbine combustor 
| 


| SOURCE: Energomashinostroyeniye, no. 7, 1965, 29-32 ‘ : 
! ee 


TOPIC TAGS: gas turbine, combustion chamber Loe 

: 22%, ic 
| ABSTRACT: Aerodynamics and combustion were investigated in a conventional 
i gas-turbine combustor supplied with a city gas having a calorific value of 
30000 kj/nm?. A blade-register burner of OD « 226 mm and 4-mm gas ports in 2 
; 8 hollow blades was use + Two designs of the flame tube ID « 400 mm were > 
tested: (1) Three 180-mm-long shells, one of them welded to a 90°-aperture — e : 
; cone, and the others having 4-mm gaps between them; (2) Two shelis with a 
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| 17-mm gap between them and a blade swirler inside. Aerodynamic measurements} 
|on the flame tubes yielded these results: (1) Both designs have characteristic | 
| axial-velocity fields with maximum lying at 0.1—0.2 radius from the wall anda - 
near~axis zone of back flow; (2) A higher G, /G ratio results in a smaller back- 
_ |flow zone and in higher velocities at the periphery and at the center of the tube; 
{ (3) The combustion process cuts the back-flow zone and the quantity of gas therein 
j by several times as compared to the isothermic blowdowns. Data on the gas burns | 
|up depending on various conditions is also reported. oe art. has: 6 figures 


| 
and 5 formulas. 
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AUTHOR: Shatil', A. A. (Candidate of technical sciences) ; Murashko, < 
Ve De (fe EE Sie ePrice ETS : . ae 
TITLE: On the approximate modelling of combustion chambers: of ‘gas ro 
turbines for natural gas bo ; gs ar eae 


SOURCE: Teploenergetika, no. 7, 1965, 54-58. 


TOPIC TAGS: ¥ gas turbine, combustion :chamber, combustion: chamber ~~ >>) 
modelling, combustion analysis, combustion, aviation turbine ae 
en ‘ 

ABSTRACT: In connection with the increasing use of gas turbines, Poh 
the problem of combustion chamber modelling is widely studied by 2 a 
Soviet and non=Soviet authors. “The majority of them attempt to Po 
formulate conditions for approximate modelling and find a set of | : 
parameters which should be similar in the model-and full. scale cham= i 
; ber. The authors of this article present a new approach to the | 
modelling of the combuscion process based on a diffusional~kinetic 
| analysis of combustion. An outline of the calculation procedure ig 

<3 eT ie et art. has: 9 formulas and 1 figure. .[Ac 
~— a eee ee a A I Ta 
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TITLE: Investigation of the combined cooling of a gas-turbine combustion chamber 


SOURCE: Teploenergetika, no. 2, 1966, 47-51 


TOPIC TAGS: combustion chamber, flame tube, gas turbine, heat transfer : 
_j) Or 
ABSTRACT: Combined internal and external cooling of the flame tube of 
combustion chamber was investigated experimentally using -oth a telescopic flame tube 
and a flame tube with a single slit, 17 mm wide, with swirl vanes. Measurements were 
made of the gas and air flow rates, distribution of the temperature and flow veloci- 
ties along the radius, and the pressure drop along the combustion chamber. The ob- 
tained results indicate that the major portion of the heat from the flame tube is re- 
moved by external cooling, i.e., by the air flow through the annular duct of the com- 
bustion chamber. The use of a single slit with swirl vanes increases the heat trans 
fer coefficient and considerably reduces the flame tube wall temperature. Ii is noted 
that the reduction in temperature can also be achieved by using longitudinal or trans 
verse ribs. The obtained relationship for convective heat transfer can be used for 
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Orig. art. has: 6 figures and 2 formulas. [AS] 
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‘AUTHOR: Polyatskin, M.A. (Candidate of technical sciences); Shatin', 2 


AA (Candidate of technical poteneee) Khaynovsxiy, Ya.S. (Candidate“of ! 
"technical sciences); Murashko, V (Engineer); Miroshnichenko, y.I. 
| (Engineer) 
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_ (TITLE: Mixing and combustion processes in the combustion chamber of a 
> igas_ turbine installation 


SOURCE: Teploenergetika, no.4, 1966, 43-48 
ITOPIC TAGS as turbine engine, combustion chamber test, aanrody ner 
oof) Cue bite nk pe couyas tion: *y 


Peed 4, 
ABSTRACT: The article reports the ‘results of aerodynamic investigations 
of an experimental combustion chamber with three different types of 
burners. The measurements were made with a three channel cylindrical 
water cooled probe, at sections located at relative distances L/D from 
the burner equal to O. 48, 1.1, 1.72, and 2.2 (D is the diameter of the 
chamber). The fuel was natural gas. Data on the axial mass velocities 
and the composition of the products of combustion make it possible to 
establish the distribution of the mass velocities of the fuel béing fed 
over the cross section of the chamber. OCGalculation of the local values 


jof the mass velocities of the fuel was carried out with the approximate 
formula: 
Card 1/2 UDG: 621.438.621.43.056.001. 
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where wy and $4 are the local velocity and Lopes of the gas; A, are 
the local values of the excess air coefficients; is the stoichiomet- 
rie coefficient (for the gas used, lo = 16.4 kg/ Gat The experimental 
form of the flame in the combustion chamber is illustrated in a series 
of figures. Other figures show the schematic mixing picture in the 
combustion chamber. In general, the experimental results indicate that 
in the combustion the main mechanism is convective transfer which, in 
turn, 1s determined by the aerodynamic structure of the flow. Orig. art 
has: 5 formulas and 7 figures. 
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[The blast furnaces of Magnitogorsk] Na domnakh Magnitki. Moskva, 


Profizdat, 1953. 45 p. 
(Magni togorsk--Blast furnaces) (MLRA 7:7) 
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